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HOICHHBIX YPEe3BbIYAIHbIX CHTYaUHii, 0Ko0 99% W3 KOTOPBIX COCTaBJAIOT MOXKaphbl.
B Hacrosiee Bpema Ui JMKBHAALMH FOPEHHS XHAKHX FOPIOUMX MATEPHANIOB LLIH-
POKO HMCIOJIL3YIOTCA MeHoo0pasoBarte/, KOTOpbie ABAAIOTCA OAHMM W3 Hanbonee
pdexTHBHBIX M yA0OHBIX OrHeTymammx Beuiects. [TorpeGHocTh B neHoobpasosa-
tensx B Pecnybnnke benapyck cocrasnser okono 1000 ToHH B roji, Bech 06beM Ko-
TOPBIX ZI0 Hayasla Haweii paboTel BBO3MIICA M3-3a pybexa.

Hayunbiii pyKOBOAMTESIb: Koros Cepreii I'puropneBut,
KaHAMAAT TEXHHYECKHX HAYK,
HAYaNbHUK YIpaBIeHWUs CONPOBOKACHHA H
koopaunaunn HHOKP Hayuno-

{] aHus BBEJIEHUE
Pabora BunonHena B IOCyAapcTBEHHOM — YUPERKACHHH O pa3os = | '
«KomanaHo-urkenephsiii uetutym MUC Pecny6nmkn benapychb R T N s T e Lt b
-
HcceoBaTesbeKoii yact [1aBHOro ynpasacHus ‘

BrY ‘ [TenooOpazoBartenu Juis TyIIEHHS NOKAPOB pa3/e/sioT Ha neHoobpasoBarenu
ObHUAATEHbIE ONMOREHTH: Boraanosa Basenruna Baaiumuposua, ‘ ofwero HasHaueHus u neHooGpasoBaTeny LeneBoro HasHaueHus. [enooGpasosare-
JIOKTOp XMMHYECKHX HayK, Tpodeccop, f AW 001Wero Ha3HaYeHHs MMEIOT HEBbICOKYIO CTOMMOCTb H LIHPOKO HCMONB3YIOTCS B
3aBe/lyIolas CEKTOPOM OTHETY IAUINX noBceiHeBHOI pabore noapaszuesnenuii MUHHCTEPCTBA MO 4pe3BbIYANHHBIM CHTYALH-
matepuasioB YupexaeHus beaopycckoro am PecnyGnuku Benapych Juis nojy4yeHus neHbl M pacTBOPOB CMauuBartesiel npu
rocyiapcTeentoro ynupepeutera «Hayuno- TyweHHH noxapos. lenooGpaszoBaTeny LEJNIEBOro Ha3HAYEHHs HCIMOJIL3YIOTCA Aas
HCCNIENI0BATENLCKHIT MHCTHTYT (PH3HKO- TYWEHHUA TOPIOYHX JKHAKOCTEN npu GONbIINX TUIOMIAIAX BO3rOpPaHHs M 110 OrHETy-
XHMHYECKHX npoGiem» wauei 3¢ dekruBHOCTH NpeBOCX0AAT NeHooOpa3oBaTent 00LIEro Ha3HAUEHHS.
H3BecTHO, uTO neHooGpazoBaresn SABAAIOTCS MHOTOKOMIOHEHTHBIMH CHCTe-
Mapmon Banepuii Buxtoposu, mamu. Mcxoms M3 TOro, 4TO Kakblii KOMIOHEHT BJIMAET Ha KOMILIEKC (PM3IHKO-

KaH/IWJIaT TEXHHYECKUX HayK,
craplumii npeno/aBartenb Kaeaphl NMOKapHOi H
aBapHiiHO-cracare/IbHOM TEXHHKH
TocynapcTBeHHOro yupekaeHus odpazoBanus
«KoMaHHO-HHKEHEPHbIH HHCTHUTYT»

XHMHYECKHX CBOWCTB neHooOpa3oBarteneii, pa3paboTka NMEHHBIX CPEACTB TYLUICHHS
npejcrasnser coboi CI0KHYIO 3aauy, H 10 HACTOALIErO BPEMEHH METOJIbl, KOTOpbie
no3BoJIMJIM Obl BECTH HAlPABJICHHOE peryaHpoBaHHe CBOICTB neHoobpa3oBateneii,
He pa3paboTaHbl.

MUC PecnyGnuku Benapychb OcHoBoit nenooGpazosaresneil, NPUMEHAEMbIX ANA Uenel MoXapoTylieHHs,

ABANMCH CMEUHAIbHO CHHTE3HpYEMbie NMOBEepXHOCTHO-akTHBHbIE BewecTsa (ITAB).

Onnouupytomas opranuzaumns:  Yupexkiaenue odpasosanus « oMmenbekuii Hcnonb3oanue as Tywenus noxapos [TAB, npumMeHseMbIX B KauecTBE MOIOIIHMX
uHKenepHbiit unetuTy™ MUC Pecnyonnku CPEJICTB, HE MO3BOJIACT M0Jy4aTh MEHY HOPMHPYEMOI KPaTHOCTH Ha 3KEKUHOHHBIX

benapych NeHoreHepaTopax, CToflmx Ha BoopykeHun B MUC u MCnosb3yloWMxcs B Craumo-

HApPHbIX CHCTEMAX NEHHOro noxaporyuwenus. B Pecnybinke benapych opranusaums
Npou3BoACTBa cneunanuiuposanubix IMAB ang ueneit noxkaporywenus neueneco-
obpa3Ha B CBA3M C OTHOCHTENbHO HeOONbIIONH NMOTpeGHOCTLIO, NpH 3TOM B Pecny6-
auky benapyck nocrasnserca Gonbwoe konuuectso Hemoporux [TAB ans cpencts
J ObITOBOI XHMHH. B 9TO# CBA3M aKTyallbHbIM ABASETCS CO3JaHHe neHooOpa3osarteneii

3awmra cocrourcs 16 centadps 2011 r. B 11.00 yacos Ha 3acelaHii CoBeTa
no 3awmre auccepraumii K 11.01.01 npu 'ocyaapcreeHHOM yupeskaeHnn obpaszosa-
nns «Komanano-unxkenepusiit uucturym™» MYC Pecnybauku Benapycws (220118,
r. Munck, yin. MammHoctpoureneii, 25, akrossiii 3ai, Ten.: +375 (17) 345-33-54,
e-mail: mail@kii.gov.by).

G auccepraumeil MOXXHO O3HAKOMMUTHLCH B oubnunoreke I‘ocy,rlapcmemmro JUIA TYLWCHHA MNMOXKapos C TpeﬁyeMblMH CBOICTBAMH Ha OCHOBE KPYNHOTOHHAXKHBIX
yupexaenus obpazopanus «KomanaHo-uHxKeHepHblit nHCTHTYT™ MYC Pecny6nuku ‘ HenepuuutHeiX [TAB nyrem ucnosbzoBanus MoaupuuUHpyOWmMx 106aBoK.
Benapych. Pazpabotka neHoobpa3zoBaresieii ¢ HOPMHPYEMOIT KPaTHOCTBIO MEHbI Ha OC-

Astopedepar pasocnan 11 asrycra 2011 r. nose [1AB ¢ moauduumnpytommumu no6askamu notpeGosaia co3aHua COOTBETCTBY-

IOLEeH METOAMKH OUEHKH neHoobpasytolei cnocoGHoCcTH. B cywecTBylowmx mMero-
AMKaxX onpeaesieHus neHooOpasyoue cnocobHOCTH, H3I0KEHHBIX B OTEYECTBEH-
HOM CTaHJapTe U 3apy0eKHbIX aHAJIorax, OnpeiesieHHe KPaTHOCTH NEHbl OCYLIeCTB-
asercs npu (PUKCHPOBAHHOM JIaBIEHHH Tepejl reHepatopoM nenbl. OaHako Takoi
MOJIXO/L HE M03BOJIACT AOCTOBEPHO OLIEHHBATH, MPOrHO3MPOBATh U 1leJICHANPaBJIEeHHO
BJIMATH Ha neHoobpasylowue coiictBa pacteopos [1AB, B Tom uucne npu n3mexe-

YueHsiii cekperapb

COBETa 110 3alHTe AUccepTaunii

JIOKTOP (pH3HKO-MATEMATHYECKHUX HaYK,

CTApLIHiT HAYYHBIH COTPYIHHK B.A Ky3bMuuxuii
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nuu koHuentpaunu [TAB u BBeIcHHH MoaHdHuMpyloHX 106aBok. B cooTseTcTBHH
¢ 3TUM pa3paboTKa HOBBIX METOJ0B OLEHKH nexoodpasyiowei cnocobHOCTH, JH-
LIEHHbIX YKa3aHHBIX HEJIOCTATKOB, ABJIACTCA aKTyanbHOH 3a1auei.

OBHIASI XAPAKTEPHCTHKA PABOTBI

Caa3b paGoTbl ¢ KPYNHLIMH HAYYHBIMH NPOrPAMMAMH H TEMAMH. Pabo-
Ta BuinosHanack B pamkax: OHTII «PaspaGorate # BHEAPHTH 3 PeKTHBHBIE MEHO-
obpazoeatenn ans Tywenus noxkaposy» Ne I'P 1997795 (1997 r.); sananus «Paspabo-
TaTh W OCBOMTH NPOM3BOJICTBO MUIEHKOOOpasylouuX neHoobpasosaresneii Ha OCHOBE
(ropcoepkalux NOBEPXHOCTHO-aKTHBHBIX BEWIECTB JUIS JIOKAIH3aLMK  aBapHid
¢ yreukamu HedTH n HedTenpoayKkTOB M Tywenus noxapos» IHTIT «Ypessbiuaii-
uete curyaunn» (Ne TP 20003980, 2000-2002 rr.); 3ananus «Pa3pabotath W BHE-
PHTH TEXHOJIOTHIO MOJYHEHHS MOBEPXHOCTHO-AKTHBHBIX ANKWICY/Ib(aToB H NEHO00-
pasosaresneii julsi TyleHus noxapos Ha ux ocHose» IHTIT «Ypessbiuaiinbie cuTya-
unn» (Ne I'P 20033705, 2003-2004 rr.).

Llesab 1 3aaa9H HCCJIEA0BAHHS.

Llenb paGoThi: Ha OCHOBAHHM 3aBHCHMOCTEN NEeHOOOpa3yIolleH CnocobHOCTH,
BA3KOCTH, MJIOTHOCTH, TEMIIEPATYPbl KPUCTALIM3ALHHE OT COCTaBa NEeHOOOPasyIoMHX
KOMMNO3MIMIA W MX orHerywauei 3pdekTnBHocTH paspaborarh neHoodpasosareiu
o6lIero 1 UeAeBoro Ha3HaueHHs [UlS TYLIEHHS MOKApPOB Ha OCHOBE aHWOHHBLIX MO-
BEPXHOCTHO-AKTHBHBIX BELLECTB H MOAH(DHUMPYIOUINX 100aBOK.

Jlnsa AoCTHREHUS YKA3aHHOM LesIH HEOOXO0AHMO PELNThL CEAYIOUIHE 3a1a4H:

1. YcraHOBHTB KPHTEPHH OLIEHKH M pa3paboTaTh METOAHKY ONpEAEIeHuUs ne-
HOOOpa3zyoweii cnocoGHOCTH BoAHbIX pacTBopos ITAB B 3aBHCHMOCTH OT aBjieHHs
nepe/l KEKUHOHHBIM MEHOTeHePaToOpoOM, MO3BONAIOLLYIO AOCTOBEPHO ONpEaenaTh
NPUroAHOCThL KOHKpeTHbIX [IAB B kauecTtBe OcHOBbI neHooOpa3zoBateneii U BeCTH
HanpaBieHHOE PeryJMpoBaHHe CBOICTB NMeHooOpa3oBaTens BBEICHHEM MOAH(HLIH-
pytouux 106aBoK. 3

2. Jlng KOMNO3uUMit aHHOHHBIX yrieBoaopoansix [TAB n moanduumpyommx
no06aBOK MCCNENoBaTh NEHOOOPasylouy0 cnocobHoCTs W aApyrde  (H3MKO-
XHMHYECKHE CBOHCTBA B 3aBUCHMOCTH OT COCTAaBA M KOHIEHTPALMH COCTABAAIOUIMX
KOMIIOHEHTOB H HA OCHOBE MOJIYYEHHBLIX JaHHbLIX pa3paboTaTb NMeHOOOpa3zoBaTElbL
o0Lero Ha3HaueHHs.

3. Jlns xoMnozuumii yriiesojiopoansix M ¢ropuposanueix [MTAB ¢ moaudu-
UMPYIOWMMH 100aBKaMH yCTAHOBHTL 3aBHCHMOCTD TMOBEPXHOCTHOIO M Mek(azHoro
HATSKEHHA, @ TaKKe orHerywauiei 3pHeKTHBHOCTH OT KOHUEHTPAUMH COCTABSIO-
WHX KOMIOHEHTOB W HA OCHOBE MOJIYYEHHBIX JaHHbIX Pa3paboTaTth MiIeHKOOGpa3y-
101K NeHoobpa3oBaTeslb 1IENEBOro Ha3HAYCHHA.

4. Jlna paspaboranubiX neHoodpaszosatene oOLIEro M LENCBOro Ha3HAYeHHS
ONPEAENHTE SKCTUTYaTAUHOHHBIE NApaMETPhl M OTHETYWaWYIO SddekTHBHOCTL NpH
TYLICHHH MOAE/LHBIX O4AroB H B YCIOBHAX, NPHOIHKEHHBIX K YCA0BHSM peasbHbIX
noxapos. PaspaboTaTe TEXHHYECKYIO M JONOJHHTE HOPMATHBHYIO JIOKYMEHTALMIO
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Ha neHooOpa3oBaTein JUls BHEAPEHUS X B MPOH3BOACTBO M MPAKTHKY MOXapOTy-
LeHHA.

O6bexT HecaenoBanns — neHoobpasoBateny U neHooOpasyoLHE KOMIMO3H-
UMM Ha OCHOBE aHHOHHBIX [TAB 1 MoaM(HUMPYIOWKX 106aBOK; NpPeAMET HeCTe10-
BaAHHs — (PHU3HKO-XHMHYECKHE CBOICTBA H OTHETYLIALIAs COCOOHOCTh B 3aBUCHMO-
CTH OT COCTaBa reHoodpasoBareieii.

IMosokeHNst AHCCEPTALNH, BLIHOCHMbIE HA 3aLUHTY:

1. Meroamka onpenesneHus HHTErpasbHOH neHoobpasyrolueii cnocodHOCTH,
KPHTHUYECKOTO JIaBJIEHHA CPbIBA Mpoliecca NeHooOpa3oBaHus, MaKCHMAIbHOIH Kpart-
HOCTH neHbl B AnanasoHe aaenenuii 0,3—1,0 MITa nepen 3keKIMOHHBIM NEHOreHepa-
TOPOM (4TO HE NPHHHMAETCS BO BHHMAHHE B CTAHAAPTHBIX METO/INKAX) MO3BOJISET Ha
OCHOBAaHHH aHAJIM3a ONPEACIIAEMbIX MAPAMETPOB BECTH HAmpaBJeHHYIO pa3paboTKy
neHooOpasopareseii.

2. Ha ocHOBaHMHM YCTaHOBJIEHHBIX 3aBHCHMOCTEH 3HA4Y€HHs HHTErpajibHOl
nenooOpa3syiouei cnocobHOCTH, MAKCHMaNbHOH KPaTHOCTH TNMEHbI H KPHTHYECKOTO
NaBJIEHHs1 OT KOHUEHTpauuH ankuicynbonara, ankunbenszocynboHarta, ankui-
cynbara, ankuiacynborokcuiara 1 Moanguumpyowmx 106aBok:

— OnpeJieNieH IMana3oH KOHUeHTpauMii uia ucenenosanubix [TAB, obecnéun-
BalOUIMiT paboTy KEKUHMOHHOrO [eHOreHepaTopa B pexume o0pa3oBaHWA [EHbI
HOPMAaTHBHO# KPaTHOCTH M YCTaHOBJIEHO, YTO HanboJiee NepcneKTHBHLIMH JUISt H3rO-
TOBJIEHHA neHooOpa3oBarteneii ABNFIOTCA aANKWICYJIb)AT H AJIKWICYIboHaT;

- npoBeaeHHas auddeperHunauys MOAHPHUMPYIOWMX A00aBOK 110 CTENEHH
BIMAHMA Ha nenoobpasyiowmne xapakrepuctuki [TAB no3sonuna ycTaHOBHTH psi
MOZHPHUMPYIOWHX 100aBOK B nopsaake yObiBaHus 3((eKTHBHOCTH — H30MPONHUIo-
BbIF CIIUPT > 3THIOBBIH CNUpPT > OyTHILENI030/bB > Oy THATINKONb > ITHIACHTIH-
KOJb;

— paspaboTana pelentypa neHooOpa3oBarens 00Wero Ha3HaueHHs Ha OCHOBE
auHoHHbIX [TAB, cocTosinas u3 ankuncyabgara WiH aIKHCYIbpOHATA B KOJHUECTBE
15-30 mac.a., %, wuzonponunoBoro cnupra 5-15wmac.a.,%  u kapdamupa 5-
15 mac.a., %.

3. W3 yCTaHOBNEHHBIX 3aBHCHMOCTEH BPEMEHH TYLUEHHS MOACAbHBIX OYAroB
oT MeK(pa3HOro HaTHKEHHUS PacTBOPOB MieHKooOpasytowero neHoodpasosaress Ha
ocHoBe nepdropokTHaCy Ib(pOHaAMH A, OKTHIICY Ib(aTa, H30MPONaHoA:

— onpeneneH auanason Mexdashoro narsmkenns 2,0-2,3 mH-m™" u koHuen-
tpaunn [TAB, npn kotopeix orHetrymaias 3(p(QeKTHBHOCTL [IeHKOOOpasyiowero
nenoobpa3oBaresis MAKCHMAaIbHa;

— paspaborana peuentypa mieHkooOpa3sytouiero neHoobpasosarens Lese-
BOrO Ha3HaueHus, cocrosias u3 nepdropokruicyibpoHaMuaa KoJHUECTBE
2-4 mac.a., %, oktuncynsdara 4-8 mac.n., %, ankunraukosuaa 0,25-1,00 mac.a., %,
u3onponuiosoro cnupra 5-15 mac.a., % w kapbamuaa 5-15 mac.a., %.

4. IMpu TymeHHH JIErKO BOCIUIAMEHAIOLMXCA KHAKOCTEH KpHTHUecKas (Mu-
HHMaJIbHaA) HHTEHCHBHOCTH Moa4YH paboyHX pacTBOpoB pazpaboTanHbix neHooOpa-
30BaTesieit COCTaBaseT:



— ns neHoobpazosatens obuiero HasHavenus «Cunrex» — 0,019 am*-m>-c’';

— Juis neHooGpasosaresis LeNeBOro HasHaueHus «bapbep-nnenkoobpa3zy-
oy — 0,010 am*-m2c™.

Jlnunbiii BKaaa conckarens. OCHOBHbIE MOJIOKEHHS M BBIBOABI AHCCEpPTa-
IHH 1PHHAUIEKAT aBTOPY, KOTOPbIii COBMECTHO C HAYYHBIM PYKOBOIHMTENIEM Ofnpe-
JeNUA 3a4aYd MCCNIE0BAHHA. ABTOP JIMYHO [POBEJ KOMIMEKC abopaTopHbIX HC-
CIeI0BaHHil M B NpoLecce MOATOTOBKH JAHHBIX JUIS MyOauKauMu crarteii W 3asBOK Ha
u3o0perenHe nposen 000OIIEHHE MOJNYYeHHbIX pe3ysnbTaToB. COBMECTHO C
B.K. EMenbaHOBbIM NPOBENEHO HCCNIENIoBaHHE OrHeTyamei 3GgeKTHBHOCTH neHo-
obpa3sosateneii, copmectHo ¢ J1.C. KoToBbiM paspaGoraHa MeTonnka onpeneneHus
KPHTHYECKOH  KOHUEHTpauuH  Muuemnoodpazosauus [IAB, coBmectHO ¢
H.A. Totuunoit u H.H. Jlemoneii nposezien ananus pe3ynbTatos anpodaiuy neHoos-
pas3oBarelieil NPpH TYLWEHHH peaibHBIX NoXkapos, coBmecTtHo ¢ K).B. 3aneBckoii pas-
paboTaHa HOpMaTHBHasA JOKYyMEHTAauMs Ha neHooOpasosarenn. BeiBoast no nosy-
YEHHbIM PE3y/IbTaTaM MCC/IENI0BAHHIT OCYILECTBAANNCE COBMECTHO C HAY4YHbIM PYKO-
BOJMTEJIEM.

Anpobaumusi pe3yabTaToB Auccepraunn. BrialoueHHsie B AMCCEPTALHOH-
Hy10 paboTy pe3ynbTaThl npeacrasieHbl M obcyxaensl: Ha XVI MexaynapoaHoii
Hay“HO-NpaKkTHYecKoit KoHpepeHimn «KpynHbie noxapbl: npeaynpexiaeHie u auK-
suaanms» (r. Mockea, 2001 r.); na XVIII MexnyHapoaHoii Hay4HO-NPaKTHYECKOH
koH(peperun «CHmkenne pucka rubenu moaeii npu noxapax» (r. Mocksa, 2003
r.); na III MexayHsapoauoii HayuHo-npakTHueckoii koHpepeHin «Ypessbiuaiinbie
‘CHUTyalH: peaynpexaeHne ¥ auksuaauns» (r. Musnck, 2005 r.), va V MexayHa-
POIHOH HAyYHO-TPAaKTHYECKOH KoH(epenuun «Ypessbiuaiinbie cHTyauuu: npeay-
npexxaeHne U THKBuaaus», (r. Munck, 2009 r.).

OnybankoBanHocTL pe3yabTaToB. [1o pesyabratam paborsl orny6iMKoBaHO
14 neuarnbix pabor, B Tom uncne: 7 crareii, coorBercTByomUX MyHKTy 18 IMosoxenus
O NPHCYAKAEHHUH YHEHbIX CTENEHEH H NPUCBOCHHH yueHbIX 3BaHuii B PecniyGnuke bena-
pychb, obuum obbemom 2,82 aBTopckuX NHCTOB (M3 HUX Ge3 coasropos 1 crarths), a
TaKxkKe 7 Te3UCOB JIOKIAA0B, | nareHT Ha u3obperenne, 3 3a9BKH Ha H3oOpeTeHHe.

Crpyxrypa anccepraunn. Jluccepraums COCTOMT M3 BBEIEHHs, 5 rias, 3a-
KJFOYEHHsA, BBIBOJIOB M npHiokKeHuit. Jluccepraums usnoxkena Ha 169 crpannuax,
Bkmouas 30 tabnuu, 42 pucynka. CHHCOK JHTEpPAaTYPHBIX HCTOUHHKOB COAEPKHT
102 nanmeHoBaHHA.

OCHOBHOE COJAEPKAHHUE PABOTbI

B nepBoii raaBe NpHBOAMTCA aHaNH3 COBPEMEHHOTO COCTOAHMA MPOGIEMbI
pa3paboTku NeHooOpasyioMX COCTABOB Ans TyleHHs noxapos. [peacrasiens pe-
3y/ITaThl aHAJIM3a NATeHTHOH MHQOpMaumn o coctapax neHoobpasosaresneii. [Toka-
3aHO, 4TO MOBEPXHOCTHO-AKTHBHOH OCHOBOH nenoobpa3soBateneii 06iuero HazHave-
HUA ABAAIOTCA, B OCHOBHOM, aHHOHakTHBHbIE [TAB — ankuiacynsdonarsl, ankunGen-
30Cyib(hoHaTl, ankuacyabQarsl H aANKUICYAbHOITOKCHIATSI,
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Ipencrapiien anann3 JaHHbIX O MeXxaHu3Max o0pa3oBaHMs MEHbl, YCIOBHAX,
HEOOXOAMMBbIX Ul 00Pa30BaHHA MEHbI HA KEKLHOHHBIX MEHOreHepaTopax U BOAHOH
TJIEHKH Ha nosepxHoctH roproyero. Ilokazano, uro y nesooGpazosareneit ang ty-
LWeHHs NOXapoB 00pa30BaHHe MEHbl Ha CETKAX BOZMOXKHO TOJILKO B HEKOTOPOM MH-
TepBasie ckopocteil naGeratowero Ha cerky noroka. [lpoananuzmuposanbl Tpebopa-
HHA TEXHHYECKHX HOpMaTHBHbIX npaBoBbIX akToB (THITA) k nenooOpazoBarensm
JUNS TYLIEHHs NOXKapOB M METO/Ibl HCTILITAHHIT MeHooOpa3oBaresneii.

Bo BTopoii rinase npHBe/ieHbl METOAbI HCNbITaHHI neHooOpaszosareneit. [lis
OlLIeHKH TieHooOpa3yromHx cBOHCTB pacTBopoB [TAB Ha 3KeKUMOHHBIX NEeHOreHepa-
TOpax M OLEHKH BAMAHMA MoaH(HUMPYIOLHX 100aBOK HAa NpoLecchl NeHoo0pa3oBa-
HHS, B MJIaHE JIONOJIHEHHA W pa3BHTUA MeTtoaa, ninoxkenHoro B CTh 'OCT P 50588,
NPeANoKEHO MCCIeI0BATh 3aBUCHMOCTh KPATHOCTH [1€HbI OT JaBJCHHUSA MEpea rexe-
PaTOpPOM H MCMOJBL30BaTh CIEAYIOIME KPHTEPHH: S — HHTErpabHYIO neHoobpasyio-
LLYIO CMOCOOHOCT; Syp — MHTErPasbHYIO NeHo00pasylolyio cnocobHOCTb B ONTH-
MabHOM UIA paboThl KEKUHOHHBIX TEHEpaTOPOB [MEHbl AHANA30HE AABJICHHI
0,4-0,6 MIla, makcuManbHYIO KPaTHOCTh NMeHbl Ky H KPHTHUECKOE JABJICHHE Pppay.

YCTaHOBJIEHO, YTO JKCMEPUMEHTAIbHbIE JIaHHbIE 3aBUCHMMOCTH KPaTHOCTH
NEHbl OT AABJEHHA MOTYT ObITh anNpOKCHMHPOBaHbI KPHBOM, ONUCHIBaeMOil GyHK-
uMei Buaa:

{ P=Pmac Y
K=K,+K e( b J (1)

max

rae K - kparHocTs nenbl; Ky — MHHHMabHas KPATHOCTD MCHbI; p — AABJEHHE nepen
redepatopom nexsl, MI1a; p,.. — naBnenne nepen reveparopom neust, MIla, npu ko-
TOpoM HabonaeTes MakCHMalbHas KpaTHOCTH MeHbl K, b — 3MNUpHYecKHii Ko-
appuument.

Huterpansbhas neHooGpasyiouias cnocoOHOCTh S YHCICHHO PaBHA MJIOWAAH
N0J1 annpoKCHMHPYIOLLEH KPHBOI KPaTHOCTH MEHbI W OTPAHHYEHHOIT JINHKHEH napain-
nenbHoit ocn abeunce K = 60. MUurerpanshas nedooGpazyiomas cnocobHOCTh B Of-
THMaJIbHOM JIHana3oHe Sy, YHMCJIEHHO PaBHA IJIOWAAN MOA KPHBOH KPAaTHOCTH M
orpaHuueHHON auHuaMu p, = 0,4 MTla, p, = 0,6 MITa n nunueii napannensHoii ocu
abcumce K = 60 (pucynok 1).

Hcnonbs3oBanue MpeuiokenHoi METOAHKH H KPHTEPHEB OLIGHKH reHoobpa3y-
IOUIHX CBOHMCTB J1a€T BO3MOXKHOCTh OCYIIECTBIATD Le/NeHanpasaeHHbli BeiGop MMAB,
NEepPCrneKTHBHLIX B KaYeCTBE OCHOBBI MeHooOpasoBaresieil H NPOrHO3MpOBaTh BIMSA-
HHe 100aBOK HA NPOLIECCHl NEHO00pa3oBaHM.

Jlns onpeneneHus BA3KOCTH, MJIOTHOCTH, BHEUIHEro BHIA, CMAuMBaIOLIEH Cno-
COOHOCTH, KPaTHOCTH NeHbl, KOHUEHTPALIMH HOHOB BOAOPOAA, TEMMEepaTypbl KpH-



CTAJIH3aIIWH, TIOBEPXHOCT- 90
HOro U Mek(pasHoro Hars- i
KEHHA, BPEMEHH TYLIECHHS 80
nesoobpasoBarteneii  npu-
MEHSJIHCh  METOJIMKH, H3- 70
NIO’KEHHbIE B OTEYECTBEH-
HbIX,  MEKrOCyNapCTBEH- 60
HBIX CTaHAapTax M ApYrux
THITA ¢ ucnoab3oBaHuem 50
aTTeCTOBAHHBIX  CPEACTB
M3MEPEHHIT H HCnbITaTENDb-

s0r0, SEcovucuait OB 02 03 04 o5 06 o7 08

paGotka pe3yibTatoB M Pucynok 1 - 'paduueckoe npeacrasiienne
OLICHKAa TOYHOCTH H3MEpEe- mHTerpajibHOil nenoodpasyioueii cnocodbHocTH S,
HHI MpOBOAMNACE B COOT- HA OCHOBE 32BHCHMOCTH KPATHOCTH NEHBI,
BETCTBHH C METOAHKAMH, NOJIy4eHHOIl H3 THNOBOro NeHoobpasoBaTes,
nznoxenHsimu B THITA. OT JIABJICHHS Nepe/l FreHepPaToOpPoOM NeHbl

B Tperbeii riiaBe npeacraslieHbl pe3yJibTaThl MCCENOBAHHH 3aBHCHMOCTH
HHTErpajbHOI neHoodpasyiowei cnocoGHOCTH, MAKCHMaJIbHOH KPAaTHOCTH MNMEHbI H
KPHTHYECKOTO JIaBJIeHHs OT KOHUEHTpauuu aHHoHHbIX [TAB u mMoauduumMpyommx
2100aBOK.
) C uensio onpeneneHusa Handonee nepcnekTuBHbiX [TAB ans paspaborku ne-
HooOpa3oBarTeneiil Ha OCHOBE IKCNEPHMEHTAbHbIX AAHHbIX 3aBHCHMOCTH KPaTHOCTH
neHbl OT AaBjeHus onpeaenenbl Sgy S, Kiyax H Prnay NPH PA3AHYHBIX KOHIIEHTPAUMAX
ankuacyabdonara, ankuicyiabdara, ankundensocyabdonara, anrKuICyIb(OITOKCH-
nara, TOAC u xnopuoro cynspavona. TDAC u xnopusiii cynbhaHon ABAAOTCA
cneuuanuzupoBantsiMi [TAB 1 ocHoBoii neHoobpazoeareneii TOAC un [10-6K co-
OTBETCTBEHHO W HCMOJIb30BAHBI /1 CPABHEHHS PE3yIbTATOB HCCAE0BAHHH.

3aBHCHMOCTH Sop, S, Ky OT KOHUEHTPaLMK 1 npHpobi [TAB npuseaens Ha
pucynkax 2-4. Kpurepuii S, Xapakrepusyer nenoobpasyouyio cnocoonocts [TAB
Ha PKEKUMOHHOM NeHoreHepaTope B AuanazoHe naeneuuii 0,4-0,6 MFla, ontumarns-
HOM s paboThl KEKUHOHHBIX renepatopos nexsl Tina ['TIC. C ucnonb3oBanuem
IKCNIEPHMEHTANbHBIX JIAHHBIX 3aBHCHMOCTH Sy OT KOHUEeHTpauuu ITAB (pucyHok 2)
YCTaHOBJNEHO, YTO MAKCHMAbHbLIC 3HAYEHHS Sy AOCTHUIAIOTCA NPH KOHUEHTPAUHH
4-8 mac.a., % ankwicyiabponara, 1-3 mac.i, % ankuiacynbdara, 7-9 mac.a., %
xjioptoro cyabdanona v 1,25-1,5 mac.1., % TDAC. S, ankunbenszocyibpoHara n
AIKWICYIb(POITOKCHNATA NPH BCEX HCCNENOBAHHBIX KOHLEHTPALMAX paBHa HYJIO,
YTO CBHJETENLCTBYET 00 MX HENpPUrOAHOCTH JUIA MOJIyYEHHs [€Hbl HA KEKIMOH-
HBIX TeHepaTopax B MHAWBHAYANbHOM COCTOSHHH 0e3 Moanduuupyommnx 106aBoK.
AHanu3 MOJIyHYEHHbIX Pe3yJibTaTOB MO3BOJIMI CAENATh BLIBOA O TOM, YTO W3 MNpO-
MBILIEHHO BBINYCKAaeMbIX aHHOHHLIX [TAB ana u3rorosnenus nenoobGpasosaresneii
HanboJee NEPCNEKTHBHLIMU ABAAIOTCA ankuiacyabdar u aikuacyabpoHar.

v PO RIS 4003 s A0 e

Kpurepuii S xapakrepu3sy-
eT “neHooOpasyouy  cnocob-
HocTb [1IAB Ha »KeKuMOHHOM ne-
HOTeHepaTope BO BCeM JHana3oHe
JIaBJICHHI, 1IPH KOTOPBIX BO3MOJXK-
HO oOpa3oBaHWe TMeHbl KpaTHO-
cTbio 6onee 60. 3HaueHHs KOHUECH-
tpaunn ITAB, npu kotopoii S mak-
CHMaJIbHO, COOTBETCTBYIOT MaK-
cumaibHoi Konuentpaunn ITAB,
BbIlIE  KOTOpOii  HaGmojaaercs
CHHXKeHHe mneHoobpazoBauus (pu-
cyHok 3). Jlns ankmuacynboHata
Ta KOHUEHTpauus pasBHa 6-
8 mac.i., %, s ankuicynbdara —
3-5 mac.a., %, Juia ankundenso-
cynbdonara— 4 mac.1., % wn ankwicyiabdodrrokcunara 2,5 mac.u., %, S XJOPHOTO
cyabanona — 6onee 12 mac.a., %, ang TOAC — Gonee 2,25 mac.n., %. )

[pu aHanu3e 3aBHCHMOCTH MAaKCHMAJTbHOH KPaTHOCTH K, OT KOHIIEHTpALIHH
IIAB (pucyHok 4) ycTaHOBIEHO, YTO W3 MPOMBILIEHHO BbIMYCKAEMbIX aHHOHHBIX
ITAB ans u3rotosnenus neHooOpazopartens Hanbonee NepCneKTHBHO HCMOb30BaTh
ankuncynabgoHar u ankuacyabdar.

T T T T

0 2 4 6 8 10 12 14 cwmaca %
1- TOAC 3 - AnkuncynbdoHar
2 - Ankuncynecar 4 - CynecoHon

Pucynok 2 ~ 3aBHCHMOCTB HHTErPaJibHO#
nenooGpasyiouteii cnocodHoCTH Sy
OT KOHUeHTpauun u npupoasi MAB

S 1
ol Kines [— atd:
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0 2. 4 6 B 10 12 14 c maca.% 0 2 4 8 8 10 12 14c macA.%
1 - Anxuncynsdar 3. Anxuncynbdoarokcunar 1 - Anuncynear 3 - Ammncynbdoarokcunar

2 - Anxuncynbcorar 4 - AnkunBeraocynsorar
Pucynok 4 - 3aBHCHMOCTH
MaKCHMAJIbHOI KpaTHOCTH nenbt Ky,
OT KoHueHTpauuu u npupoast [NAB

2. Anxuncynsonar 4. Anxunbewsocynsdgonar
Pucynok 3 - 3aBHCHMOCTH HHTET PAJILHOI
nexoobpa3syoweii cnocobnocTn §
OT KOHUeHTpaunu u npupoast IAB

PaGounii anana3oH AaBieHHI IS KEKUHOHHBIX FeHepaToOpPOB MeHbl THMNA
['TIC naxoautcs B npeaenax 0,4-0,6 MIla, nostomy Heobxoaumo, utobbl npouecc
neHooOpa3oBaHHs Ha CETKAaX B DTOM AMArNa3oHe AaBlieHHI He Hapywancs. B coor-
BETCTBHH C ypaBHenHeM (1), npu AaBAEHUAX BbIWE Py, KPATHOCTH ME€HbI HAYHHACT
CHIXKATLCA, T.C. HAPYWIAETCS MPOLECC NeHoOOPa30BaHHs HA CETKAX MKEKLHOHHOIO
reHeparopa rneHbl. YCTaHOBJIEHO, 4TO JUls ankuicyibponara, ankundensocyabpona-
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Ta, anxnncynb(boa"roxcuna'ra YKa3aHHOC YCJIOBHEC HEC BBIMOJHACTCA BO BCEM HHTEpBa-

ne koHueHTpauwii. JUia ankuncynsdara ykazaHHoe yCOBHE BBIMONHAETCS NMPH KOH-

uentpauun IMAB 4 mac.a., %, s TOAC npu konuentpauun ITAB 1,25 mac.a., %,
Ans XJ0pHOTo cyabhaHona — npu koHuenTpaumn IMAB 7 mac.1., %. Takum oGpa3som,
Ha OCHOBE aHa/IW3a 3aBHCHMOCTEN P, OT KoHueHnTpauuu [TAB ycraHosneHo, uto u3
NPOMbILIAEHHO BhinyckaembiX [TAB ana usrorosnenus nenoobpasosaresns Haubonee
NEPCNEeKTHBHO HCNosb3oBaHue ankuncynbgara. Mcnons3osanue ankuicyiabdonara
OFPaHHYEHO TEM, UTO B CJIyHae €ro NPUMEHEHHs MpoLecC NeHooOpa3oBaHHs Ha CeT-
kax Oyzaer Hapywarbcs npu aasnenuu 0,55 MITa (npu kouuentpauuu [TAB
8 mac.a., %).

C ucnonszoBanneM 3aBUCHMOCTEH Sy S, Ko M Prax OT KOHUEHTpALMH H
npuponel [IAB onpenenensl ycnoBus, npu KOTOPBIX YKa3aHHbIE MOKA3aTENH ONTH-
MaJibHbl 1S OJIy4EHHUS NMEHbl Ha KEKLIHOHHBIX NeHepaTopax nexsl (tabauua 1).

Tabnuua 1 — Konuenrpauny [TAB, coorsercTByIOUIHE ONTHMAIBHBIM 3HAYEHHAM
Sopt. S, Kinax M Pinax

ek TAD Kounuenrpaims [1AB, mac.n., %

S‘.‘E S Kinax Pmax
Asikmacyabponar 4-8 4-8 4-8 48
Asnkuicynbgar 2-4 2-5 2,5-6 2,5-5
AsikuabensocyibpoHar 0 3-6 2,540 3-5
AsknacyibhodToKCHIAT 0 1,25-2,5 1,25-2,5 2-3
TAC 1,25-1,5 Bosnee 2 1,25-2,0 bonee 2
Xsopuwiii cysisanon 7-9 Bosiee 10 Bonee 10 Bonee 10

IIpencraBnenHbie faHHbIE NO3BONAIOT CAENATH BBIBOJA O TOM, YTO JUls MOJy-
YEHHA MEHbI HA PKEKLMOHHBIX FeHepaTopax M3 NMpOMbILIIEHHO Bbinyckaembix MMAB
Haubonee uenecoodpazHO MCMONBL30BAHHE PACTBOPOB AIKHICY/IL()ATOB B KOHLECH-
Tpauuu 2-4 mac.a., % wu ankuncynb(oHaToB B KoHUeHTpauun 4-8 mac.a., %. Cneay-
€T OTMETHTB, YTO JlaHHble KOHUEeHTpauun ITAB He peannsyeMmbl Ha NPaKTHKE, TaK Kak
W3-3a OPPaHHYEHHHl 110 BAKOCTH KOHUEHTPATa NeHooOpa3oBaTeNns MaKCHMAIbHAs
koHuenTpaums [TAB B pabouem pacTBope nenooGpaszoBarens He J0SKHA NMPEBbILIATH
1,8 mac.a., %. i

Cneunamusuposannoe [TAB TOAC umeer makcumanbHble 3HaUEHHA S,y MPH
koHueHTtpauuu [MTAB B pacteope 1,25-1,5 mac.a., %. Takum oOpazom, s A0CTHIKE-
HUS MAKCHMaJIbHBIX 3HaueHHit Sy, TOAC Heobxoanmo B 2 pa3a MeHbIIIE, YeM alKnl-
cynb(ara u 4 pa3a MeHblle, YeM ankuicysibpoHaTa. ITO CBHAETENLCTBYET O TOM,
uto [MAB ans cpencTs ObITOBOH XMMHH 3HAYHUTENBHO YCTYNAIOT CrielHAIH3HPOBaH-
HeiM [TAB no nenooGpa3syioueii cnocobHoctu. INoaromy ucnons3osauue [TAB nns
cpencTs ObITOBOI XHMHM B pElenTypax neHooOpa3sosateneii /Ui TyWEHHs NOKapoB
6e3 moanduumpyrommx 106aBoK HelesnecoodpasHo.

Ilpu yBenuueHun naBneHus nepei reHepaTopoM MeHbl 10 HEKOTOPOTo KpH-
THUYECKOTO 3HAYEHHSA Py NPOHCXOUT HapylIEHHE npouecca 00pa30BaHKUs NEHbI, TaK
Ha3bIBaeMbIi CpbiB oOpa3oBanus neHsl. B auccepraunonnoii pabore npeanonoxeHo,
UTO CpbIB OOPA30BAHUSA MEHBI MOXKET MPOHCXOANTH H3-3a OrPAaHHYEHHONH CKOPOCTH
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anddy3un monekyn IMAB k nosepxHocTh pasznena a3 pacreop [1AB — Bosnyx. Jlis
YBEJIHYEHHA KPATHOCTH MEHbI NPH BbICOKMX CKOPOCTAX 00pa3oBaHHs MeHbl (BLICOKOM
JIaBJICHHH HA FEHEPATOpe IeHbl) HeOOX0AMMO 0BeCHeUHTh BbICOKYIO CKOPOCTh AH(-
dy3un MAB k rpanmue pasnena da3. JUis yBesnuenns KPaTHOCTH NEHbI NPH BHICO-
KHX CKOPOCTAX €€ 00pa3zoBaHus MPEMIOKEHO HCHO/b30BaTh MOAHPHUMPYIOLIHE 10-
6aBKH HH3LIHMX CMHPTOB, MIHKONEH U MX 3PHPOB.

J1ns KONH4ECTBEHHOI OLCHKH CTeNeHH BauaHua moauduumpyoueii no6aBku
Ha neHooOpa3sylolHe XapakTepHCTHKH BBEICH Nnokasaresak M (nokasarenb MoaHpH-
KalHH), XapakTepH3yoLHii cnocobHocTh 106aBKH yBENIHUHBATE HHTErPAIbHYIO Ne-
HOOOpa3yIoLLy 10 ClIOCOOHOCTD:

M=S5,/S,, )

rae S| — uHrTerpanbHas neHoobpasyiowas cnocobuocts pacrsopa [IAB ¢ moanduum-
pytowei n00aBkoii; S, — MHTerpanbHas neHooOpasylouas crnocobHOCTb pacTBopa
ITAB 6e3 monuuumpytomeii 106aBkH.

3navenus M g paznuyHbIX MOAH(HUMPYOIHX N100aBOK MPH BBEAEHWH HX
(B konuentpauuu 0,6 mac.u., %) B pacrsop ajikwicysiboHara ¢ KOHUEHTPaUHEH
MTAB 1,4 Mac.i., %, a TAKIKE KPUTHYECKOE JABJICHHE Puay NEPEL NEHOIEHEPATOPOM,
NpH KOTOPOM Hab/I0aeTcs Havalo cpbiBa NEHOOOPa30BaHms, NpeACTaBileHbl B Ta0-
nuue 2.

Tabnnua 2 - 3nauenns M ¥ KPUTHYECKOE NABJICHHE Py NMEPE MEHOreHepaTopoM
AN MOAMPHUMPYIOIHX 100aBOK B pacTBOpe ajKHiCyIb(oHaTa

Moanpuunpyrowmasn soGaska M Pmax, MIla
| Msonponmnospiiicompr 2,85 Us
ITHIIOBBII CIHPT BN 282 | 047 |
[Tponunoswiii cnupr D e S e 1 040 g
ByTiuennosonss 1,60 0,34
By THiriankois 1,34 0,32
ITHACHTIIHKOIb 1,02 0,33
KapGamia =L IR J o | 028
be3 noGasku 1,00 0,26

HaunGosbiueii cnocobHOCTBIO yBEIHUNBATL 11€HO00Pa3yIOlUIHe XapaKTepHCTH-
KH W3 MCCNIeA0BaHHBIX MOAH(PHUMPYIOWHX 100aBOK 00J1aal0T H30NPONHIOBBIH H
ITHJIOBBII CIMPTHI, HAMMEHbLLEH — THIEHTIHKONb U KapGamua. Beeaenne moandgu-
UMPYIOWHX 100aBOK CONPOBOXKAAECTCH YBENHUYEHHEM KPHTHUECKOTO AABNEHMA Pnax
nepez MeHOreHepaTopoM, YTO NMO3BOASET CMECTHTh HAualo cpbiBa 0OpazoBaHMA mne-
Hbl B 001acTh Gosiee BLICOKMX JaBJICHHIA.

C uenbio pa3paborku peuentypbl neHooOpazoBatens 118 TyLWEHHS NOXapoB
obuiero HasHauenns B kauectse I[TAB BbiGpan ankuicynabonar, B KayecTe MOJH-
(rumpyromeii 106aBku — H3onponwioBsiii cnupt. B penentype ucnoasdyercs kap-
GamMua, ABNAIOMMICA THAPOTPONHBIM BELIECTBOM, KOTOPOE YBEJIHUHBACT PacTBOPH-
mocTh [TAB M cHIKaeT BA3KOCTH M TEMMEpaTypy 3amep3aHis pactsopos [TAB.




ITpoBesieHHbIE HCCNEAOBAHHA 3aBHCHMOCTH BS3KOCTH, TEMIMEPATYpbl KpH-
CTanIn3auMK, IIOTHOCTH NeHooOpasyoimux pacTeopo Ha ocHose [1AB, uzonponu-
NOBOrO cnupta M Kapbamula nokasanu, UTO ONTHMANbHBIM SBASETCA COAEPKAHHE
kapbammaa W H30MPONMUIOBOro cnupTa B Ananasone 5-10 mac.a., %, 4To 3HaUMTEN b~
HO ynyuiaet GH3HKO-XHMHUYECKHE MOKa3aTe/n NeHoo0pasyouuX pacTBOpoB.

Ha ocHOBe pe3ynbTaTOB NMpOBEACHHBIX HCCie10BaHHii paspaborana 6a3osas
peuentypa neHoobpaszoBareis 00LIEro Ha3HAYEHWs JUIA TYUIEHHA MOXKapoB, npe-
craBieHHas B Tabnuue 3.

Tabauua 3 — bazosas peuentypa neHooOpaszoparens oOEro Ha3HaueHUs ans Ty-
ICHHS MOYXKapoB

HanmeHoBaHne BeICCTRa Mac.n., % Dyukuns B peuenrype
Yraesoaopoanoe [TAB (ankuncyandar 15-20 IenoobpasoBanne
WM AIKWiIcyabponar)
Moauduunpytomas nodaska (n3onponu- 5-15 [MoBbilIeHHE KPATHOCTH MICHBI, 10~
JI0BbII cnupr) BbiLeHKe pactsopumoctu [HAB,
CHHAKCHHE TEMIIEPATYPHI 3aMep3aHus

KapGamua 5-15 Mosbimenue pacrsopumoctu [1AB,

n N CHHAKCHHC TCMIICPATYPHI 3amep3anns
Boxa B Jlo 100 | PacrBopeHHE KOMITOHCHTOB

Ha ykasanHyio 0a3oByi0 peuentypy neHooOpasosaress MOJYHYEH MaTeHT
Pecny6nukn Benapycs Ne 8070. Ha ocHose 6a30B0ii peuentypsl pa3paboTaHbl neHo-
obpa3oBatein o0LIEro Ha3HA4eHHs, KOTOPbIE MOJHOCTHIO COOTBETCTBYIOT Tpebosa-
nusam CTB FOCT P 50588.

B uerBepToii riaBe npeacTaBieHbl Pe3ysibTaThl HCCENOBAHHI 3aBHCHMOCTH
MOBEPXHOCTHOrO M MeXk(a3Horo HatsikeHus, orHerywauieii adexkTuBHocTH 0T CO-
CTaBa ¥ KOHUEHTPALHH COCTABJIAIOLIHX KOMMOHEHTOB KOMMO3HLMII YIIEBOJOPOIAHBIX
u ¢propupoBanHbix [TAB ¢ moanduumpyownmu 106aBkaMH.

Obpa3zoBaHue MICHKH HA MOBEPXHOCTH rOpIOYei JKHIKOCTH MPOUCXOIMT, KO-
raa CyMma foBepXHOCTHOrO HATSKEHHsi NMEeHooOpa3sylolero pacTBopa H €ro Mek-
(azHOro HATAKEHHA C roploveH KHAKOCTbIO MEHbIUE MOBEPXHOCTHOrO HATHKEHUS
ITOH KHAKOCTH: i

G, +0,, <0,, 3)

rie o,— MOBEPXHOCTHOE HaTsKeHHe neHooGpasyiouwero pacrsopa, MH-M'; o, -
MexkdazHoe HaTAKEeHHE, MH-M™'; o, - noBepxHOCTHOE HATSKEHHE rOPIOUEH KHIKO-
cri, MH-m™.

VY CTaHOBJIEHO, YTO LIS 00pa30BaHHS BOAHOH NJIEHKH HA NMOBEPXHOCTH roplo-
yeil JKHAKOCTH HeOOX0AMMO CHH3HTH MOBEPXHOCTHOE HaTsxeHue pacropa [TAB no
suavennii menbwe 18 MH-M™', 4TO BO3MOKHO NMpH HCNONBb30BaHHH (HTOPHPOBAHHBIX
[TAB. Jlns onpenenenus ¢propupoanubix ITAB, HanGonee nepcnekTHBHBIX NS H3-
roTOBJIEHHS TIEHKOOOpasyommx neHoobpazosareneii, HCCEN0BaHbl 3aBHCHMOCTH
MOBEPXHOCTHOTO HATAKEHHA OT KOHLEHTPAUMH M NPHPOALI MocTaBiseMbix B Pec-
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Tpaumn propuposannbix [TAB

nyGamuky Benapych npombiuiieHHo BbilyckaeMbiX ¢rropupoBannsix [1AB. B taban-
ue 4-aas ¢gropuposannbix [TAB npuBeseHbl KpUTHYECKAs KOHUEHTPAUHA MHUEIIO-
obpazoeanns (KKM), noBepXHOCTHOE HATAIKEHHE MPH 3TOH KOHUEHTPALMH W KOH-
uentpauus [TAB, npu KOTOpOIT NOBEPXHOCTHOE HATSXKeHHe paBHO 18 mH-m™.

Tabnuua 4 — 3aBUCMMOCTH MOBEPXHOCTHOMO HATAKEHHA OT NMPHPOALI H KOHLEH-

Mapka KKM, mac.n., % IToBepxHocTHOE Konuentpauus
(ropiposasHOIo narsxkene, MH-m™", (ropuposannoro 1AB,
IIAB npi KKM mac. 1., %, npH KOTOPOii
MOBCPXHOCTHOE HATAKEHHE
cocrasiser 18 MHm!
FSO 100 0,102 18,0 B 0,102
FT 948 0,278 17,2 . 0,105
FSK 0,170 18,1 0,235 N
SC 4041 0,268 18,0 0,268
FC 3072 0,282 17,8 0,272
SB 0,335 17,4 i 0,293
OTL 0311 194 1,675
SA v - - 2,590 ]
FSN 100 0,150 22,2 i 3,060
FT 729 0,234 22,2 L 3,540
TBS 0,099 24,0 il 12,100
FS 300 0,050 22,0 - n

YCTaHOBJIEHO, YTO 3HAUYEHHE MOBEpPXHOCTHOrO Hatskenus npu KKM y uc-
cnenosanubix (gropuposanusix [1AB Hanmenbiuee y neppropokruicynspoHamuia
FT 948 (17,2 MH-m™"). Konuenrpauna ¢ropuposanroro IMAB, neobxoaumas s
CHWKEHHMs TIOBEPXHOCTHOTrO HATAXKEHHs ero BoiHOro pacrsopa a0 18 MH/m,
naumenbinas y FSO 100 u FT 948. Vka3sanubie Beuiectsa Haubosee NepCernekTHBHbI
JUISt H3TOTOBJIEHHS NIEHKOOOpa3yIouHX neHoobpaszosareeii.

MexdasHoe HaTsSKeHHe MeXY H-FeNTaHOM M BOJIHBIM pacTBOpom (hyropHpo-
sannoro IMTAB npu ero konuentpauuu 0,1 mac.a., % ans BCeX MHAHBHYallbHbIX
(ropuposannbix [TAB umeer 3nauenne Gonee 7 mH-m"'. Cuusnth 3HaueHHe mex-
(hazHoro HaTsKeHHs MOXKHO ¢ momoulbio yraesoaopoabix [TAB. B cBazn ¢ oTuM
nposeaeHo uccnenoBanue pana cucrem GIIAB-YIIAB-sona ns onpeaeneHus Mu-
HUMAJIBHBIX KOHUEHTpaumii gropuposanubix [TAB, npu kotopeix obpasyercs nieH-
Ka Ha roproueii xuakoctu. B pesysibrare npoBeIeHHbIX HCCACAOBAHHI YCTAHOBIICHO,
YTO BOJHAA TJIEHKA HA MOBEPXHOCTH H-renTaHa o6pasyercs npH CeAyIOWHX MHHH-
manbHbIX KoHuentpauusax: FT 948 - 0,18 mac.a., %, SA - 2,5 mac.a., %, SC 4041 -
1,5 mac.a., %, FSK - 5,0 mac.a., %, FSO 100 - 5,0 mac.a., %.

Cpenn mucenenosantbix [IAB HaMMEHBIIYIO KOHUEHTPAUMIO LIS IOCTHKEHHS
nsienkoobpasyrotieii cnocoGHOCTH PacTBOpa Ha MOBEPXHOCTH H-relTaHa HMeeT nep-
¢ropoktuncyasdonamua FT 948. Takum oOGpa3om, n3 BCeX MCCIEN0BaHHBIX TOpH-
posanneix [NTAB FT 948 sapnserca wanbonee nepcrneKTHBHBIM JUIS H3TOTOBJICHHSA
nnaeHkoodpazylownx neHoodpasoparesneil.
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[TposenenHsie uccnenoBanus orverywauieii 3hpeKTHBHOCTH NEHO0bpasyo-

X pacTeopos ¢ cucreme GITAB-YIIAB-HUIIC-Bona nokasanu, uro Haubonee nep-

CMEKTHBHBIM yrieBoaopoaHsiM ITAB s ucnosib3oBanus B niieHKOOOpasyomux ne-
HOOOPpaz0BaTeNsAX ABAAIOTCA aNKHICYNb(aThi.

B paGoTte BBIABHHYTO W IOKA3aHO NPEANOIOKEHHE, YTO IS YBEIHUEHUS Or-
Herywauen 3pGeKTHBHOCTH naeHkooOpasytomero neHoodpasosarens Heo6X0AUMO
peryaupoBath MekK(pa3HOE HATAKEHHE B ONPEAENeHHBIX NMpeaenax ¢ MoMOLbIO Moj-
Gopa yrnesomopoaubix [TAB. DkcnepHMeHTaNbHO YCTAHOBEHO, HTO HaujyulIHe
nokasatenu orHerywamned s@gexkrusHoctn ana cucremb FT948—okruiacynbdar—
H30MPONAHO-BO/IA A0CTHTAIOTCA TPH 3HAYEHHH MEK(DA3HOrO HATAKEHHS B MHTEp-
saste 2,0-2,3 mH-m"'. YcTaHoBneHHbIe B AMCCEPTALMOHHOF paboTe 3HauYEHHA MEX-
(ha3Horo HaTsaxeHus Hcnonb3oBaHel npy paspadorke CTH 11.13.13 [20].

B uenax pazpabotku neHooOpaszoBaTess LENEBOIO HA3HAYEHUS, YAOBIETBO-
psatoutero tpebosanuam CTB 'OCT P 50588, npoBeneHo MCCe0BaHHE BAHAHMS
MOAHMHIMPYIOIHX 100aBOK ITHACHIINKONSA, NPOMHIEHTIHKOJS H H30MPOIHIOBOrO
CTMHpTa Ha BA3KOCTH, TEMIIEPATYPY KPHCTALIM3ALMH, NEHOOOPA3YIONYIO H IUIEHKO-
obpa3yiolyio cnocoGHOCTL pacTBOpoB Ha ocHose FT948 u ankuncynsdara.

[poBeneHHbIE HCCEN0BAHHS NO3BOJMIMAKH pa3paboTaTs 0a30BYIO0 pelentypy
naeHkoodpasyouiero neHoodpa3oBaTes LUEJNEBOIO HA3HAYEHHA JUIA TYIIEHHS T0XKa-
pos (tabauua 5). Ha ocHose 6a30Boii perientypsi pa3paboran nenoobpasosarens Le-
JIEBOr0 Ha3HAYEHHUA, NOJHOCTBIO cooTBeTcTBYIONHI TpeboBauuam CTH I'OCT P
50588.

Tabnuua 5 — Bazosas peuentypa rieHKooOpasyiomero neHoodpa3sosaresis UENEBOrO
Ha3HAYEeHHUs [UIA TYLIEHUS MOXKapoB

Haumenosanue BeuiecTsa Mac.., % DyHKUHA B peuenType
Oropuposantoe [TAB (FT 948 uau ana- 2-4 CHHKCHHE 1IOBEPXHOCTHOTO HATAXKCHHS,
nor) 1eHoo0pa3oBanue .
Yracsonopoanoe [MAB (okruicyabar, 4-8 llenooGpazosanue
Aennncyabdhar wiM aHanoru) g
Yraesonoponnoe ITAB (ankuanoamriu- 0,25-1,00 | Cumkenne ncc»abasqom HATAKCHUA
KO3, ankuiberann) :
Momduimpyromas jlo6aska (n3onpo- 5-15 I10BBINCHHE KPATHOCTH TICHBI, NIOBBILLIE-
MHIOBBI CIUPT, FTHICHIIMKOIb, IPO- uue pacrsopumoctu [NAB, cunkenne
MHJICHIJIMKOJIb 1 AP.) TEMIICPATYPbl KPHCTALIH3AUNH
Kap6ammi 5-15 losbienne pacrsopumoctn I[AB,

CHHKCHHE TEMIMEPATYPhl KPHCTANIH3a-
LUHH
Bosa . Jlo 100 PacTBOpetHe KOMIIOHCHTOB

B nsiToii rnase n3noxkeHsl pesynbTaThl BHEAPEHHS B NPOH3BOACTBO W Npak-
THKY MOXXapoTyeHUs neHoobpasosaresneii 001ero u 1eeBOro Ha3HAYEeHHS.

Hns BHenpenns paspaborannbix neHoobpaszosareneii B NPOH3BOACTBO pa3pa-
Gorana TexHHuecKas AOKyMEHTalus Ha nexooOpazoBaTenu 0OIIEro HasHayeHHs
«bapbep-612», «Cunrex» u «Idpdexr-IMO1» u neHoobpazosarens 1eneBoro HazHa-
uenus «bapbep-nnenkooOpasytomuiiy. B paMkax JHLEH3HOHHBIX JOrOBOPOB Ha Tie-
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penavy «HOy-xXay» MpOW3BOJICTBO pa3paboTaHHbIX neHooOpa3soBaresieii HaJaKeHO B
3A0  «JlatekcHbie  kpacku»  (nenoobpazosatens  «Cuurek»,  «bapbep-
nnenkoobpasytowmiin), HMY BI'Y «PecniyGnukanckuii uentp npobsieM yenoBekay
(nenoobpazosarens «Dpdexr-I101»), OAO «Bpecrckuii 3aBoa OGLITOBOH XHUMHHY»
(nenoobpaszosarens «bapbep-612»). CosmectHo co crnenmanucramu 3A0 «Jlatekc-
Hele kpackn», HMVY BI'Y «Pecnybaukanckuii uentp npobnem uenoseka», OAO
«bpectckuii 3aBoa ObITOBOI XHMHHY pa3paboTaHa TEXHONOrHYECKasn AOKYMEHTAUHs
Ha NPOH3BOACTBO NneHoodpa3zosateneii. Ha cepuiiHoe NMpoH3BOACTBO yKa3aHHBIX Me-
HooOpa3oBaTeneil MOJyYeHbl COOTBETCTBYIOLIME CepTH(HKATLI COOTBETCTBHSA B
HaunonanbHoii cucreme ceprudukaumn Pecriyonukn Benapycs. Konnuecrsenusie
XapaKTepPHCTHKH No 00bemy BHelpeHHs neHooOpa3oBaTesiell NPUBEAEHBI B 3aKJIOYe-
HuH B noapasaene «IIpaktuueckoe HCNONL30BaHHE PE3yIbTATOBY.

C uenbio BHEAPEHHS B NPAKTHKY MOKApOTYIIEHHs pa3paboTaHHbIX MeHO00-
pasoBaTenei npoBeieHo HccaenoBaHne ux orHerywaueii a¢dexkrnsHoctu. Orvery-
wamas 3PPeKTHBHOCTL XapAKTEPH3YETC KPHUTHYECKOH (MHMHHUMANLHOI) WHTEHCHB-
HOCTBIO MojiauH paboyero pacTsopa neHoodpasosaresis, HEOOXOAUMOI AN TyLIEHHS.

3Ha4yeHHs KPHTHYECKOH HH-
TEHCHBHOCTH mnojauu pabouero pac-  T.¢
TBOpa neuoo6pa3()BaTeJ1a ANns Tyuie- 300
HUA H-rentana Juia nexoobpasosare-
ns «CHHTEK» ONPENeNeHO IKCHepH- o0
MEHTaJIbHO, B XOJI€ OrHEBBIX HCIbITA-

Huil. Ha pucynke 5. npencrasienst oo
IKCMEPHMEHTANbHbIE JaHHbIE W arn-

NPOKCHMHPpYIOWAs KpHBas, paccuH- o L
TaHHas B COOTBETCTBHH C MpewIo- 0.02 0.03 0.04 /, aw'mc”
JKEHHBIM ypaBHeHHeM (4) 3aBHCHMO- Pucynok 5 - 3aBHCHMOCTE BpeMeHH
CTH BpeMeHH TYIIEHHS OT HHTEHCHB- TYUIeHHSI OT HHTEHCHBHOCTH NOAAYH

HOCTH NOJAa4YH pacTBopa neHoobpaso- pacTBopa "C°"°°6p"°“"‘"“
« D
BaTesa: e

!

T=(a-l—b)’ S

rae T — Bpems Tywenus, ¢; / — MHTEHCHBHOCTH NOJaYH NEHOOOpa3yiolero pacTeopa,
av*m2c'; a, b — smnupuueckue ko3 PHIHEHTHL.

YCTaHOBJIEHO, YTO KPHTHYECKAs MHTEHCHBHOCTHL MOAA4H pacTBOpa MeHood-
pazosatens «Cuurek» coctasnser 0,019 am’m7c”, HOPMATHBHAA MHTEHCHBHOCTH
nojaun paboyero pacTBOpa Ha TYWIEHHE JIErKO BOCTUIAMEHSIOUIHXCS KHAKOCTEH —
0,044 nv*-m-¢”'. KputHueckas HHTEHCHBHOCTb NOAAYH neHooOpa3yoliero pacTeopa
nenoobpasosarens  «bapbep-nnenkoobpaszyowuiiy B Cloi  ropiovero  pasHa
0,010 uM’-M'Z-c", HOpPMaTHBHAs HHTEHCHBHOCTHL coctasaser 0,023 am>m2c’, uro
3HAYHTENILHO HWKe ycTaHoBieHHOH B THITA HOpMaTHBHON MHTEHCHBHOCTH Nojayu

13




pabouux pacTBopoB neHooOGpasoBaresieil Ha TyUIEHHE JIErKO BOCILIAMEHSIOLIMXCS
AKHJIKOCTEH.

Jlns BHenpeHHs B NPAKTHKY NOXKApOTyleHHsa pa3zpaboTaHHbie neHoobpa3zo-
BaTen OOLEro u 1eNIeBOro Ha3HAYeHHs HCIBITAHbl B YCIOBHAX, NPUOIHKEHHBIX K
YCJIOBHAM peaibibiX noxkapoB. CpaBHMTENbHbIE MCMbITAHHA neHooOpa3zoBareneii
obuwero HazHauenus «bapbep-612» u «I10-6K» nposenenst npu tymennu Gensuna
A-76 B MOAE/IBHOM NOA3EMHOM pedepByape Muiomansio 95 M. TyuleHue Npou3BoaH-
nock ¢ noMouukio neHoreneparopa I'TIC-600. Bpems TyuieHus M0OJIe/IbHOTO pesep-
sByapa nexoobpazosarenem «bapbep-612» cocraBuno 46 ¢, neHoobpazoBarenem
«I1O-6K» — 73 ¢, 4To CBHACTENBLCTBYET O XOpOLUeii orHeryiaueii cnocobHocTu ne-
HooOpazoatens «bapsep-612».

Ucneitauns  neHooOpazosatens  ueneBoro  HasHaueHus  «bapwep-
MIeHKOOOPa3y oMty NPOBEAEHbI MPH TYWEHHH BEPTHKAJIBHOTO CTalbHOIO pe3ep-
syapa PBC-2000 nnomansio ropenns 154 m°, npu noaaue neubt B Cioii roproyeii
*HAKOCTH. Bpems Tymenus pesepByapa coctaBuio 155-164 ¢, pacxoa neHoobpaszo-
BaTes Ha OAHO Tywenue — 146-151 am’. YuuTeiBas, 4To HOPMATHBHOE BPEMS Ty-
lieHus pesepsyapa cocrasiasier 900 ¢, u pacuerHbiii pacxoa neHooOpasoBarens Ha
€ro TyuieHue cocrasnser 830 am’ , Pe3yJIbTaThl HCNBLITAHWI NMO3BOJAIOT CACNATH Bbl-
BOA O BBICOKOI oruerywauweii 3¢pdexrneroctn nenoobpazosarens «bapbep-
NJIEHKOOOpa3y iouHiiy.

Ha ocHoBe npoBeseHHbIX HccnenoBanuii paspadorana «Muctpykums o mno-
psAKE NPUMEHEHHA neHooOpazoBaTeneii s TyleHus noxapony» [19].

3AK/IIOYEHHE

1. OcHOBHBIE HAYYHBIC PE3YJabTATHI AHCCEPTALIHA

1. PazpaGorana metoauka onpezaeneHus neHoodpasyroueii cnocobHoCTH ne-
HooOpa3zoBarTesneii, OT/IMYAIONIAACS OT CTAHAAPTHBIX METOAMK TEM, YTO KPATHOCTH
NeHbl ONPEAENACTCS B 3aBHCHMOCTH OT JaBJICHHs 1epe/l KEKUHOHHBLIM NeHoreHepa-
Topom B ananazone 0,3-1,0 MITa. Meroanka no3BosisieT OnpeiesinTh siu{‘erpanbuylo
neHoo0Pa3yIolLyI0 COCOGHOCTb, MAKCHMANbHYIO KPATHOCTh NEHbI'H KPHTHYECKOE
JaBlEHHE TNEPE/l reHepaToOPoOM, KOTOPbIe B CTAHAAPTHLIX METOAMKAX fie yYHThIBA-
JINCb, H HA OCHOBAHHM aHAJIH3a OMNpE/Ie/INeMbIX NapaMeTPOB BECTH HalpaBJIeHHYIO
pa3spaboTky nesoobpazosaresneii [3, 6].

2. B 3aBucuMoOcTH OT KOHUEHTpauun aHuoHHbIX [TAB (ankuacynedonata,
ankunGensocysbdonara, ankuicyisdara, ankuiacyabpodTOKCHaaTa) ¢ HCNoNb30Ba-
HHEM pa3paboTaHHON METOAMKH OMNpeiesieHbl HHTErpasibHas neHoobpasyiowas crno-
cobHocTb S, HHTerpanbHas neHoodpasyiouas criocobHOCTh B ONTHMANLHOM AHana-
30He aasienuii 0,4-0,6 MIla S, MakcumanbHas KpaTHOCTh NeHbl K, M KpHTHYE-
CKO€ JaBJICHHE P, . MO3BOJIMBLUHE ONPEACINHTb MPHPOAY M AHANA30H KOHLEHTPALHii
[TAB, obecneunsaiommii paboTy KEKUHOHHOrO NEHOreHepaTopa B pexxume obpazo-
BaHHS MEHbl HOPMATHBHOH KPaTHOCTH W MO3BOJIMBLUHE NPEAOTBPATHTL CPLIB MEHO-
obpazopanus B pabouem auanasoHe jAasiaeHuii nenoreneparopa [3, 6, 7]. Yceranos-
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JIEHO, YTO JUIS TIOJyYEHHS TMEHbl HA KEKLHOHHBIX FeHepaTopax M3 NPOMBILIIEHHO
Bbintyckaemblx [TAB nanGonee nepcrnekTHBHO HCMONL30BAHHE PAcCTBOPOB AJIKHII-
cynabdaroB B KoHUeHTpauuu 2—4 mMac.1., % M ankwicynb(oHATOB B KOHUEHTPALUMH
4-8 mac.u., % [6].

3. Jlas npeaoTBpaieHus CpbiBa 00pa3oBaHHsA MEHbI NMPH YBEIHUYEHHH AaBje-
HHSA TIEpe/l FEHepaTOpPOM MEeHbl MPEIOKEHO MCMONb30BaTh MOAH(HUMPYIOIHE J10-
6aBKH — HH3KOMOJIEKYJIIPHbIE CIUPTDI, FIHKOAH U UX 3(Qupbl. Mccnenopanue B coot-
BETCTBHH C pa3paboTaHHONH MeToauKoi Moauduuupyromux 1006aBOK MO3BOIHIO
anddepeHuHpoBaTh MX M0 CTENEHH BJIMAHHA Ha NEHOOOpasylolMe CBOHCTBa pac-
TeopoB [1AB u onpenenuts HanGonee 3pdexTHBHbBIC: H30NMPONUIOBbIH H THIOBbIH
cnuptsl, OyTiuewo3onss [3, 6, 7, 12]. Paspabotana peuentypa Bbicokod(dhexTHs-
HOro neHoodpasosaresis 00IIero Ha3HAYEeHHA: anKuicyabdar uau ankuacyasdonar B
konuuectse 15-30 mac.a., %, usonponunoesiii cnupt 5-15 mac.a., % u kapdamun B
konuuecrse 515 mac.a., % [6, 15-18].

4. VcraHOBJIEHBI 3aBHCUMOCTH TTOBEPXHOCTHOTO HATAXKEHHA OT KOHLEHTpa-
uuu Qropuposannsix [MAB [2, 5, 13, 14]. BeinonHeHHble pacueThbl N0 NOAYYEHHbIM
3aBMCHMOCTAM TOBEPXHOCTHOIO HATsHKeHHS OT KoHueHTpauuu [TAB nozsonuau
onpeaennts KoHueHTpauuu I[TAB, npu KOTOpPbIX NOBEPXHOCTHOE HATAKEHHE paéTBo~
pa wike 18 mH-M™" 1 BhisBuTs HauGonee spdexrusnsie MAB: nepdpTopoKTHACY L~
(donamun FT948 u neppropankunsranonnonusrokcunar FSO-100 [5]. B pesynbrare
HCCNIEI0BaHHil MIeHKooOpasytoueit cnocofHOCTH pacTBOPOB B cHcTeMe (Gropupo-
saHHoe [TAB-ankuncyns(oHaT-BOAa YCTAHOBJIEHO, 4TO NEepPTOPOKTHICY IbHOHAMH
FT948 nanbonee nepcrnekTHBeH Aas paspaboTku nieHKooOpasylomero neHoodpaso-
Barens [5, 9].

5. YCTaHOBIEHO, 4TO AN AOCTHKEHHS HOPMATHBHO# OrHeTyiaiei cnocoo-
HOCTH PacTBOp IUIeHKOOOpasyiolero neHoodpazoparens JOMKEH MMETh 3HAYCHHUE
Mex(a3zHOro HaTAKEHHS B OMpEAeNIEeHHOM AHana3oHe, KOTOPbIi 3aBUCHT OT COCTaBa
KOHKpETHOro neHoodpazosarens [4, 5, 11]. 3nauenne mexdazHoro HaTsKeHUs, NPH
KOTOpbIX OrHerywamas 3(@exkTHBHOCT, MakcumanbHa, ana cuctembl FT948-
OKTHJICYJIb(haT-H30NPONaHON-ANKHITIHKO3HA-BoAa cocTasaser 2,0 mH-m™" 1 s cu-
crembl  FT948-oktwicynsdar-usonponanon-ankunberaus-sona — 2,3 mH-m" [4, 5,
11]. Paspaborana peuentypa nuenkooOpazyiowero neHoobpa3soBaress LEJIEBOro
Ha3Hauenus: FT948 B konnuectse 2-4 mac.a., %, oktuncyasdar 4-8 mac.u., %, an-
kunraukosua 0,25-1,00 mac.u., %, usonponuiossiii cnupt 5—15 mac.a., % v kapba-
mua 5—-15 mac.a., % [4, 5, 10].

6. YCTaHOBJICHO, MTO MPH TYIIEHHH JIEFKO BOCTUIAMEHSIONIMXCA JKHAKOCTEH
KPHTHYECKHE MHTEHCHBHOCTH nojaun pabounX pacTBOPOB pazpaboOTaHHbIX NEHOOO-
pasoBaresieii HaXOAATCA B AHANA30He COOTBETCTBYIOWINX 3HAYCHHUIT ANA JyHLIMX 3a-
pyOeKHBIX aHAJIOTOB M COCTABJIAIOT:

nenoodpasoparens obuiero HazHauenus «Cunrex» — 0,019 ammc! [6];

neHooOpaszoearens UENEBOro HazHauenus «bapbep-naeHkooOpasylommiiy —
0,010 am*-m-c™' [4].




7. Pesyabratel anpobGaunu pazpaboranHbix nenoobpazosareneii obuero u
LIEIEBOrO HA3HAUEHHUSA MPH TYIUEHHH PEaibHbIX 0YKAPOB H B YCIOBHSAX, MPHOIHAKEH-
HbIX K peasibHbIM MO)Kapam, Mo3BOJIMIH PEKOMEHI0BATh yKazaHHble neHoobpa3osa-
TEJIM K WIHPOKOMY MCIOJIL30BAHHIO NPH TyleHHH noxapos [ 1, §].

2. llpaKkrnyeckoe HCNO/b30BAHHE PE3YJIbTATOB

1. YcraHoBneHHble 3HaueHHS MeK(a3HOrO HATAKEHHs, COOTBETCTBYIOLIHE
MaKCHMMaibHOMH orHetyiaiiei 3(hpekTHBHOCTH TUIeHKOOOpa3yiowu1x neHoobpasosa-
Tejiel LeNeBOro Ha3HaueHMs, HeMoJib30BaHbl npu paspadorke CTH 11.13.13 [20].

2. PazpaGoraHa TexHuueckas JOKyMeHTalMs Ha neHoobpazosartenu oduiero u
ueneporo Hasnayenus — TY Pb 1101114857.027 u PLL PB 1101114857.006 («bapsb-
ep-612»), TY PB 1101114857.049 u PLL PB 1101114857.014 («Cunrek», «2ddext-
[101»), TY P 1101114857.033 wn PLL Pb 1101114857.011 («bapsep-
niaeHkoobpasyiowuiin). Paspaborana « MHCTPYKUMS O MOpsAKE NPUMEHEHHS MEHO-
obpazosareneii Ans TyweHns noxapoe» [19].

3. IlpoussoncTeo paspabotaHHbix neHooOpazopaTenei 00WEro U Uenesoro
Ha3Ha4YeHHUs HaNAKEHO Ha Tpex npeanpuaTuax PecnyGnuku Benapych (tabauua 6),
KOTOpOE TMO3BOJIAET KOHOMHTL 10 50 % BaMOTHBIX CPEACTB, HanpaBjseMbIX 10
Hayaja JIHCCEePTaLHOHHON paboTbl Ha 3aKynKy HMIMOPTHBIX neHooOpasoBaresieii, u
1oay4uTh B 1oxoa rocyaapcersa B 2009 rony 6onee 200 man. py6. u 2010 roay Go-
nee 300 man. py06. B Buae HJC.

Tabauua 6 — Buinyck nenooOpazoBareneii H JIHLIEH3HOHHBIE OTYHCIIEHHS

KonnuecTBo BRINYHICHHOIO [ 1
3 OT9HCICHHA B COOTBEICTBHM
y nenoodpazosareis, 1
l'on — = C JIMICH3HOHHBIMH 10I'0BOPaMH,
obuero HEJNEBOIO
MJH. pyO.

- HA3HAYCHNS _ Ha3HAueHMs s

2006 ) 27 B =
| 2007 240 10 . 22

2008 330 17 | 19,9

2009 270 i ) | 36,2 3
2010 420 13 1 494 |

4. PazpaGotanHeie neHOOOpa30BaTe/NH IPUMEHAIOTCA B OpraHax ¥ nojpase-
JIEHHAX N0 4Ype3pbiyaiinbiM cutyaunam MYC Pecny6auku benapycs, 8 OAO «Mo-
3pipekuit HIT3», OAO «loanmupy, OAO «Hadraun, OAO «MUHCKHIT aBTOMOOMIIb-
Hbli 3aBo/», [1O «Muncknit motophslit 3aBoa», OAO «JIuaanakokpacka», na PYII
«"omensrpancued s ApyxGa» u Apyrux npeanpHaTHsX.
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PI3I10MD

Haypouxi Aser /IsmiTpoiesiu

NMEHAVTBAPAJIBHIK JUISI TAXKAPATYLIDHHS HA ACHOBE
AHIEHBIX TABAAPXOVHA-AKTBIVHBIX POUBIBAY |
MA/IbI®IKYIOUYBIX IABABAK, SIKISI TABBILIAIOLb

KPATHACIb IEHbI

Kaouasbisi ¢/10BbI: NeHayTBApaNbHIK s TYWIHHA Nakapay, KpaTtHaclb MeHs,
NaeApXoyHa-aKThiyHae pIubiBa, NaBAPXOYHAE HALLIKIHHE, MEX(]azHae HaLKIHHE,
BOrHeTylauas 3ekTbiyHacub.

MbTa npausl - Ha nNaacTaBe 3aNeKHACUAY NeHayTBapasibHaii 310/bHaCL, riaeiikaci,
WYBLTBHACIL, TIMIEPATYPbl KPBIUTANI3AlBI a4 CKIady NeHayTBapajibHbiX Kam-
nasiuplit i ix Boruerywayaii sQekTeIyHacui pacnpanasaus neHayTapaibHiKi arylib-
Hara i mOITaBara MpBISHAYIHHA IS TYWIHHA Maxapay Ha acHOBE aHIEHBIX ma-
MaBAPXOyHa-aKTIYHLIX pubiBay i MaabiiKyrOubIX NanaTkay.

Meranbl aacaeaaBanusy i anaparypa. [ neiikacub neHayrsapanbHikay Bbl3Hauani
na JIACT 33, wubinsHacus - na JIACT 18995.1, 3HewHi BoIMISAA, 310JbHACLL Aa
3MOuBaHHsA, KpatHacub nensl - na CTB JJACT P 50588 i ¥ agnaseauacui 3 pac-
npaiaBaHail METO/AbIKA, KAHLPHTPALBIO ioHay Bagapoay - na JIACT 22567.5, mm-
nepatypy Kpoiuranizaueii - na JIACT 18995.5, nasspxoynae i mexdaznae
HausonHe - na JIACT P 50003 i ISO 7203, yac TywaHHs nexaii Hi3kail kpaTHaclli -
na CTB JIACT P 50588 i 1SO 7203.

ATpbiMaHbif BBIHIKI i iX wmaBi3ua. PacnpauaBaHa METONbIKA BbI3HAUIHHA Te-
HayTBapanbHHai 3/0/bHAcUi BoaHbIX pacTBopay [TAP, sikas yniusae ynawly wicky
nepaj KEeKUbIEHHBIM reHepaTapaM Ha aTpbIMaHHE TIeHbl Ha CeTKaX. YCTaHOYJIeHbl
3Q1€XKHACL 3HAYDHHA IHTIrpaibHAN NeHayTBapabHHail 3101bHACL aj KaHLHTpa-
Ubli BOAHBIX pacTBOpay aHiéubix [TAP. Jins npajyxineHHs 3pbiBy aTpbIMaHHs NeHbl
Npbl MaBesiudHHI 1iCKy Nepajl reHeparapaM MeHsl fpanaHaBaHa Bbmabucroymaub
Ma/ibiiKyloubis AanaTKi. YCTaHOYIeHa, WTO A1S AACATHEHHS BBICOKAH BOIHETYLUa-
uaif 370bHACI pacTBOp NAEHKAYTBapalouara neHayTBapaibHiKa NABIHEH Melb
3HauYIHHE MEeX(DA3HOro HaumKoHHA ¥ asisnasone 2,0-2,.3 mH-m™'. Pacnpauasanbi
PAUANTYPbI BLICOKAXPEKTHIYHBIX NeHayTBapanbHikay aryibHara i MaraBara npbis-
HaudHHA. Bbi3HauaHel KPbITBIYHBIA | HAPMATBIYHBIA IHTIHCIYHACUI Najaubl pac-
NpauaBaHbIX MeHayTBapaibHiKay aryibHara i MITaBara npbi3Hau3HHA Npbl TYLISHHI
JIErKa 3ananbBarovbIXCs BajKacusy.

Pokamenaausti na BeikapbicTanni. Boiniki apicepraiubliiHpix aacneaasanuay mo-
ryus Obllb BbIKAPLICTAHbI MPBI PACNPALIOYLIbI TIXHIUHBIX HAPMATHIYHLIX MPaBaBbiX
aKTay Ha neHayTBapajbHiK, NPbl PaCNpauoyLbl PILRITYP NeHayTBapanbHikay arysib-
Hara i MaTaBara npbi3Hau3HHs.

BobGaacui ywpiBanus. HaBykoBa-aacieausis apraHizaiibii, NpaanpbleMcTBbl XiMiu-
Hal npambicoBacti.
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PE3IOME

Haspoukuii Ouer /Imurpuesuy

MEHOOBPA3OBATEJIHU JUISI MOKAPOTYHWEHHS HA OCHOBE
AHUOHHBIX MOBEPXHOCTHO-AKTHBHBLIX BEIHECTB H
MOJUPHIIUPYIOLIHX JOBABOK, MOBBITAKOHIHUX
KPATHOCTbD NEHbI

Kawuesbie caoBa: neHooOpaszoBatesb Ui TYUIEHHA MOXKapoB, KPaTHOCTh INEHbI,
NOBEPXHOCTHO-AKTHBHOE BELLECTBO, MOBEPXHOCTHOE HaTAKEHHE, Mex(pasHOoe HaTA-
eHue, orHetywawas 3pPeKTHBHOCTS.

Lleas paboTbl — Ha OCHOBAHHH 3aBHCHMOCTEN NMeHooOpasylouei crocoOHOCTH, BA3-
KOCTH, TUIOTHOCTH, TEMIEPATYpPbl KPHCTALIM3AaUHH OT COCTaBa MeHooOpasyloMx
KOMMO3HIMI ¥ uX orHetywauweil 3pdekruBHOCTH pa3paboTaTh neHooOpazoBaTeNH
o0IIEro ¥ LENEeBOro HazHA4YeHHs /UIS TYIIEHHs NMOXKapOB Ha OCHOBE aHHOHHBIX I10-
BEPXHOCTHO-AKTHBHBIX BELUECTB H MOAH(HLIMPYIOUHX 106aBOK.

MeToabl Hecaea0BaHuIl H annapaTypa. Baskocts neHoobGpa3zosaresneii onpenensiu
no FOCT 33, nnotHocts — no FOCT 18995.1, BHeIHMIT BHA, CMAaUHBAIOULYIO CTIO-
cobHOCTb, KpaTHOCTb neHbl — o CTB TOCT P 50588 u B coorercTBuH ¢ paspabo-
TAHHOI METOMKOI, KOHLEHTpaLHio HOHOB Boaopoaa — no NOCT 22567.5, remnepa-
Typy kpuctamnzaunn — no FOCT 18995.5, nosepxHocTHOE ¥ Mexkda3Hoe HaTKe-
nue — no 'OCT P 50003 u ISO 7203, Bpems TylieHHs NEHOH HU3KOH KPaTHOCTH — 110
CTBT'OCT P 50588 u ISO 7203.

[Moay4yennsie pe3yabTaThl H HX HOBu3Ha. PaspaboraHa meroauka onpeaeneHus
neHoobOpaszytouei cnocobHocTH BoaHbIX pacTBopos [TAB, yuuTsiBalowas BiaHAHHE
NaBJIEHUs nepea MKeKUHMOHHbIM renepatopom Thna I'TIC Ha npouecc obpa3oBaHus
neHbl Ha ceTkax. YCTaHOBJIEHb! 3aBHCHMOCTH 3HAUEHHs MHTErpajbHOI neHoobpasy-
toleil CnocoOHOCTH OT KOHLEHTPALMH BOAHLIX PacTBOpoB aHWoHakTHBHBIX [1AB.
JUis npenoTBpalieHns cpbiBa 00pa3oBaHus MeHbl NPH YBEIHUEHNH JaBJCHUs Nepen
reHepaTopoM MeHb! MPETOKEHO HCMOoNb30BaTh MoanpuuMpyioKe 106aBku. Ycra-
HOBJICHO, YTO /UIS IOCTH)KEHHS BbICOKOH OrHeTywauleii cnocoGHOCTH pacTBop MeH-
kooOpa3zylowero neHoodpazoparens J0/HKeH UMEeTh 3HaYeHHe MeX(PasHOro Hatsxe-
wus B amanasone 2,0-2,3 mH-M"'. PaspaGotanbi peuentypbi BbICOKOIDPEKTHBHBIX
nenoobpazosaresneii 001Iero U 1eneBoro HazHaueHua. OnpenesieHbl KPHTHYECKHE U
HOPMATHBHbIE HHTEHCHBHOCTH Mojiauy pazpaboTaHHbiX neHoobpasosaresei oduiero
W LIEIEBOrO Ha3HAYEeHHs NPH TYLIEHHH JIErKO BOCTIIAMEHAIONIMXCS KHIAKOCTEH.
PekoOMeHIAUHH N0 HCMOJBL30BAHHIO. Pe3yiibTarsl JHCCEPTALMOHHBIX HCCIEN0Ba-
HHIT MOryT ObITh MCTIOb30BaHbl NpH paspabotke THITA Ha nenooGpa3zoBarenu 1 pe-
uenTyp neHoodpasosaresieii 00MIEro U LENEBOrO Ha3HAUECHHUS.

O6aacts npumenenusi. HayuHo-uccnenosatenbCkue OpraHu3aldH, NpeanpUATHS
XHMHHYECKOH MPOMBIIIIEHHOCTH.
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SUMMARY
Navrotsky Oleg Dmitrievich

Extinguishing foam concentrates based on anionic surfactants and increasing
expansion ratio modifiers

Keywords: foam concentrates, foam expansion, surfactant, surface tension, interfa-
cial tension, fire extinguishing efficiency.

The purposes of the work is to develop general and special purpose foam concen-
trates based on anionic surfactants and modifiers to suppress fires considering the de-
pendence of foam forming ability, viscosity, density, crystallization temperature and
from composition concentrations and fire extinguishing efficiency.

Methods of research and apparatus: Viscosity of the foam concentrates was de-
termined in accordance with GOST 33, density according to GOST 18995.1, appear-
ance, wetting ability, foam expansion ratio according to STB GOST

R 50588 and to the developed procedures, hydrogen ion concentration according to
GOST 22567.5, temperature of crystallization according to GOST 18995.5, surface
and interfacial tension according to GOST 50003 and 1SO 7203, fire performance ac-
cording to STB GOST R 50588 and ISO 7203.

Obtained results and novelty. A method for determination of foaming ability for
aqueous solutions of surfactants was developed that takes into account the effect of
pressure before ejection generator on the formation of foam on the grid. The value
dependences of integral foaming ability for concentration of aqueous solutions of an-
ionic surfactants were determined. To prevent disruption of foam formation process
at pressure rise in front of the foam generator it is proposed to use modifiers. It was
established that in order to achieve a high extinguishing capacity the film forming
foam solution must have a value of interfacial tension-within the range of

2.0 to 2.3 mN-m’'". The compositions of high-performance foam coneentrates of gen-
eral and special purpose were developed. The critical and standard flow rates of the
developed general and special purpose foam concentrates were determined to extin-
guish highly flammable liquids.

Use recommendations. The research results can be used for development of tech-
nical normative legal acts for foaming agents, for development of general and special

purpose foam concentrates.

Field of application. Scientific and research organizations, chemical industry.
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